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| . ON OPTDMUM DESICNS FOR FIXED-GRID V/H SENSOR
. . - T . . . oL ¢ o ‘

© -Introduction

¥With modern recounaissance systems there 1s a Qéry urgent need for

& eimple automatic, passive device which will measure the rntio

>

¥ vVehicle velocity with respect to £round g (

"H." Vehicle altitude above ground

- T At the ‘present time there are three besic ways of determining this

rh;io:

‘ 1) By trﬁcking individusl objects and measuring its apparent

angular'velocity.

 2) By measuring the cross correlation between the light idCensity

, . received from two directions and computing V/H from the
e . ' . : - !

delay.time between: signals. -
3)_By measuring the frequengy of signals generated by.p&ssinz an
' opc;cél Mge.ot the ground through a spatial filter which'

transuits only the desired image components.

“

The ¥irst method - although it is the one uéually'uaed by Mxxan

‘j“ﬁum&n béings\-‘rgquiiea a great degree of x;hf sophistication and complexity

- for mechanized systems and as @”re@uit_has not yet & received much use.

, _ oo .. mp .. easily mechanized but has the
The second method is sl vile and . ' B
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- "disadvantage‘tha§ A high:qnpacity de}ay device 1s nceded. This device usually

takes the form of a tape recorder md and therefora has many of the

problems assoclated with moving parts.

f The ;hi:d‘ﬁechod is slightly more complex than the second, but can

" be built without moving parts, and can easily be designed for very htigh

v

accuracy and very fast responsa tiume.

This report is concermed with the third type of system, and in

particular with a'system-in'which:the spatial filtérz assumes the form of

.8 g:id‘fixed in the image plane of an optical ground viewing system,

Expreaaioni are derived which show how'the system response

depends on various system parameters, and from these expressions ohe can

choose the optimum parsmeters. . o

Basic Principle o.f Operitlon

‘Consider the system ghown in Figure I coﬁsisting of a lens, a

' grid fixed iu the image plane of the lens, and a photocell behind the

. fjgxid. Let this y system move with velocity V at a fixed altitude H above

o

+a point source of ligbt’locéteﬁ on,;he-around.f“Aa the system ﬁaves-paét

- the light;‘thelimagé of thé:pdinh will wax8 move aéroes the grid. The.

»

e Dédasﬁﬁedhwbaﬂ.
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effect of the grid is to periodically attenuate the light so that the . ‘ |

g electrical signal from t'he‘“‘ photocell {s a periodically pulsed current. 1I1f.

the grid spacing 1s 2a and the lens focal length, F, then the frequency of the

-~

pulsed photocell current is . o : '
- ‘r--l é'.‘ frequenc | ' : i | f

. P quency . : (2 : »
J . . v : ) . . - : ‘»

" Since V/H is proportional to this frequency, all that remains to be done 1s

_to measurc this frequency. We propose to do this by counting the number

of times the A C. ‘component of the signal crosses zere. For a sine vave . . !

N -.7 ta input of frequency V F therearey F zéro crossings per second.
' . H 2a : H ‘
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